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Benchmarking

Benchmark Results Can Help Identify Best 
Practices

The ratio of IT equipment power to the total is an 
indicator of relative overall efficiency.  Examination of 
individual systems and components in the centers that 
performed well helped to identify best practices.
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IT Equipment Load Density
IT Equipment Load Intensity
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Percentage of Power to IT Equipment

IT Equipment load Index
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HVAC System Effectiveness

HVAC Effectiveness Index
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High Level Metric—
Ratio of Electricity Delivered to IT Equipment

IT Power to Total Data Center Power
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Alternate High Level Metric –
Data Center Total / IT Equipment (PUE)

Total Data Center Power/IT Power
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Change in LBNL’s supercomputer center
IT Equipment Load Intensity

89

35

0

10

20

30

40

50

60

70

80

90

100

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Data center number

W
/s

f



Benchmarking

Performance varies

Data Center 

Server Load

51%

Data Center 

CRAC Units

25%

Cooling Tower 

Plant

4%

Electrical Room 

Cooling

4%

Office Space 

Conditioning

1%

Lighting

2%

Other

13%

Computer 
Loads
67%

HVAC - Air 
Movement

7%

Lighting
2%

HVAC - 
Chiller and 

Pumps
24%

The relative percentages of the energy 

actually doing computing varied 

considerably.



Benchmarking

Energy use in Data Centers (LBNL/PG&E)



Benchmarking

UPS Draft Labeling Standard

 Based upon proposed 
European Standard

 Possible use in incentive 
programs
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Take Aways
• Various meanings for ―data centers‖

• Benchmarking helps identify performance
• Benchmarking suggests best practices
• Efficiency varies
• Large opportunity for savings
• Resources are available


